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(57)Abstract: 

PURPOSE: To provide a hydrogen supply system 
suitable for a case where hydrogen occlusion alloy is 
utilized to compose the fuel tank for a hydrogen 
automobile. 

CONSTITUTION: A hydrogen automobile has a fuel tank 
3 charged with hydrogen occlusion alloy. A hydrogen 
supply stand has a coolant supply device to cool the 
hydrogen occlusion alloy in addition to a hydrogen 
supply hose to supply the hydrogen to the fuel tank 3, 
and in the case of supplying the hydrogen, the coolant is 
supplied from the coolant supply device to the fuel tank 
3. The fuel tank 3 is detachably attached to the hydrogen 
automobile, and after the fuel tank 3 is removed from the 
hydrogen automobile in supplying the hydrogen, the fuel 

tank 3 having previously charged hydrogen is newly loaded on the hydrogen automobile. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A ****** system characterized by to have a hydrogen distribution system 
to connect with said fuel tank and for a hydrogen supply station for a hydrogen fueled 
car which runs hydrogen as a fuel being equipped with a fuel tank which comes to fill 
up a hydrogen storing metal alloy, and supplying hydrogen to said hydrogen fueled car 
supply hydrogen to a hydrogen storing metal alloy in this fuel tank, and a coolant 
distribution system which supplies coolant for connecting with this fuel tank and 
cooling a hydrogen storing metal alloy in this fuel tank. 

[Claim 2] warming for a hydrogen fueled car to warm a hydrogen storing metal alloy in 
said fuel tank, and make hydrogen gas emit from this hydrogen storing metal alloy in 
claim 1 — a liquid distribution system — having — said warming — warming of as 
opposed to [ in case a liquid distribution system supplies hydrogen to a hydrogen 
storing metal alloy in said hydrogen supply station ] said fuel tank — a thing equipped 
with a latching valve which stops supply of liquid. 

[Claim 3] claim 2 — setting — said hydrogen supply station — said warming out of 
said fuel tank — warming which makes liquid discharge — a thing equipped with a 
liquid discharge system and a coolant discharge system which discharges said coolant 
from the inside of this fuel tank. 

[Claim 4] What a hydrogen fueled car equips with a ground means for missing static 
electricity of the body in claim 1. 

[Claim 5] What is equipped with a ventilation system for said hydrogen supply station 
to perform ventilation to a part for a hydrogen feed zone to said fuel tank in claim 1. 
[Claim 6] What said hydrogen fueled car equips with a ventilation system for 
performing ventilation to a part for a hydrogen feed zone to said fuel tank in claim 1. 
[Claim 7] What a hydrogen distribution system prepared for said hydrogen supply 
station is equipped with a hose made into inside-and-outside duplex structure of an 
inner hose and an outside hose in claim 1, and said inner hose is connected to said 
fuel tank, is carried out to the hydrogen supply for supplying hydrogen to this fuel tank, 
and is carried out to air suction to which it connects with a suction pump and said 
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outside hose attracts air near the connection part of said inner hose and fuel tank. 
[Claim 8] A ****** system which is a ****** system for supplying hydrogen to a 
hydrogen fueled car which has a fuel tank which comes to fill up a hydrogen storing 
metal alloy, and is characterized by what hydrogen is supplied for to this hydrogen 
storing metal alloy in the condition of having ****(ed) said fuel tank to a hydrogen 
fueled car, cooling a hydrogen storing metal alloy in this fuel tank. 
[Claim 9] warming for a hydrogen fueled car to warm a hydrogen storing metal alloy in 
said fuel tank, and make hydrogen emit from this hydrogen storing metal alloy in a 
hydrogen fueled car which has a fuel tank which comes to fill up a hydrogen storing 
metal alloy — a liquid distribution system — having — said warming — warming of as 
opposed to [ in case a liquid distribution system supplies hydrogen to a hydrogen 
storing metal alloy in said fuel tank ] this hydrogen storing metal alloy — a hydrogen 
fueled car characterized by what it has a latching valve which stops supply of liquid for. 
[Claim 10] A hydrogen supply station characterized by providing the following A stop 
space which a hydrogen fueled car which runs hydrogen as a fuel stops A coolant 
distribution system for supplying coolant which has a connection to a hydrogen 
reservoir tank which stored hydrogen, and a fuel tank of a hydrogen fueled car which 
stops at said stop space, has a connection to a fuel tank of a hydrogen distribution 
system for supplying hydrogen in said reservoir tank, coolant generation equipment 
which generates coolant, and a hydrogen fueled car which stops at said stop space, 
and was generated with said coolant generation equipment 

[Claim 1 1] It is a ****** system for supplying hydrogen to a hydrogen fueled car 
which runs hydrogen as a fuel. It has a fuel tank in which said hydrogen fueled car was 
attached free [ attachment and detachment ] to the body while filling up with a 
hydrogen storing metal alloy. A hydrogen supply station for supplying hydrogen to said 
hydrogen fueled car has a fuel tank which carried out occlusion of the hydrogen to a 
hydrogen storing metal alloy beforehand, and sets to said hydrogen supply station. A 
****** system characterized by what supply of hydrogen is performed for by 
exchanging fuel tanks to a hydrogen fueled car. 

[Claim 12] What is performed using a lifter which goes up and down in the vertical 
direction while said fuel tank is ****(ed) from the upper and lower sides as 
exchangeable to a hydrogen fueled car and exchange of said fuel tank holds this fuel 
tank in claim 1 1. 

[Claim 13] What is performed by automatic exchange by which exchange of said fuel 
tank used said lifter in the middle of conveyance on a conveyance conveyor which 
conveys a hydrogen fueled car in claim 12. 

[Claim 14] That to which exchange of said fuel tank is performed from a lower part of 
a hydrogen fueled car in claim 1 1. 

[Claim 15] That to which exchange of said fuel tank is performed from the upper part 
of a hydrogen fueled car in claim claim 1 1 . 
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[Claim 16] That to which it has a location detection means to detect a location of a 
fuel tank ****(ed) by hydrogen fueled car in claim 13, said conveyance conveyor is 
stopped when a fuel tank is detected by said location detection means, and exchange 
of said fuel tank is performed. 

[Claim 17] That by which said location detection means is prepared for said hydrogen 
supply station in claim 16. 

[Claim 18] What equips said hydrogen supply station with a ventilation system which 
ventilates a location which exchanges said fuel tank in claim 1 1. 
[Claim 19] A hydrogen supply station characterized by providing the following A stop 
space which a hydrogen fueled car which runs hydrogen as a fuel stops A hydrogen 
distribution system for having a connection to a hydrogen reservoir tank which stored 
hydrogen, and a fuel tank of a hydrogen fueled car which stops at said stop space, and 
supplying hydrogen in said reservoir tank, A coolant distribution system for supplying 
coolant which has a connection to a fuel tank of coolant generation equipment which 
generates coolant, and a hydrogen fueled car which stops at said stop space, and was 
generated with said coolant generation equipment, A fuel tank storage space which 
keeps ************ set up as attachment and detachment being free to a hydrogen 
fueled car while filling up with a hydrogen storing metal alloy, and a fuel tank switching 
system for which a fuel tank is exchanged to a hydrogen fueled car 
[Claim 20] That by which connection of said hydrogen distribution system is enabled 
to a fuel tank which said fuel tank storage space is installed near said hydrogen 
distribution system, and is kept in claim 19 in said fuel tank storage space. 
[Claim 21] A thing equipped with a cooling system which cools said fuel tank currently 
kept in said fuel tank storage space in claim 19. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ****** system, hydrogen supply 
station, and hydrogen fueled car for supplying hydrogen to the automobile which 
****(ed), the automobile, i.e., the hydrogen fueled engine, which runs hydrogen as a 
fuel. 
[0002] 

[Description of the Prior Art] In the latest automobile, in order to prevent the 
environmental pollution by exhaust gas, the automobile which runs hydrogen as a fuel, 
i.e., the automobile which ****(ed) the hydrogen fueled engine which operates 
considering hydrogen as a fuel, is proposed for diversification of a fuel (refer to 
JP,62-279264,A). 
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[0003] Although there are some points which should be solved on the occasion of 
utilization of a hydrogen fueled car, the point on the explosion protection which poses 
a problem most in it is solved constituting a fuel tank using a hydrogen storing metal 
alloy, i.e., by storing the hydrogen supplied to an engine in the form which carried out 
occlusion to the hydrogen storing metal alloy. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in order to spread a hydrogen 
fueled car widely, the ****** system for supplying that is, supplying hydrogen to a 
hydrogen fueled car is needed, and it is necessary to devise the structure of the 
hydrogen fueled car suitable as part of this ****** system for the hydrogen supply 
station and ****** system equivalent to a gas station. 

[0005] This invention took the above situations into consideration, and was made, and 
when the fuel tank for hydrogen fueled cars is constituted using a hydrogen storing 
metal alloy, it aims at offering the hydrogen supply station and hydrogen fueled car 
which are used for a suitable ****** system and this ****** system to the supply of 
hydrogen to this fuel tank. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a 
****** system in this invention has been performed as follows as the 1 st 
configuration. That is, it has considered as a configuration equipped with a hydrogen 
distribution system to connect with said fuel tank and for a hydrogen supply station 
for a hydrogen fueled car which runs hydrogen as a fuel being equipped with a fuel 
tank which comes to fill up a hydrogen storing metal alloy, and supplying hydrogen to 
said hydrogen fueled car supply hydrogen to a hydrogen storing metal alloy in this fuel 
tank, and a coolant distribution system which supplies coolant for connecting with this 
fuel tank and cooling a hydrogen storing metal alloy in this fuel tank. 
[0007] In order to attain said purpose, a ****** system of this invention has been 
performed as follows as the 2nd configuration. Namely, it is a ****** system for 
supplying hydrogen to a hydrogen fueled car which runs hydrogen as a fuel. It has a 
fuel tank in which said hydrogen fueled car was attached free [ attachment and 
detachment ] to the body while filling up with a hydrogen storing metal alloy. When a 
hydrogen supply station for supplying hydrogen to said hydrogen fueled car equips a 
hydrogen storing metal alloy with a fuel tank which carried out occlusion of the 
hydrogen and exchanges a fuel tank for it to a hydrogen fueled car in said hydrogen 
supply station beforehand, it has considered as a configuration [ like ] to which supply 
of hydrogen is carried out. 

[0008] Using for a ****** system in this invention, a configuration of a suitable 
hydrogen supply station or a suitable hydrogen fueled car is as [ according to claim 12 
to 19 ] claim 2 in a claim - claim 10. 
[0009] 
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[Effect of the Invention] Since hydrogen supply is performed the activity of hydrogen 
supply becoming easy and cooling a hydrogen storing metal alloy moreover, since 
hydrogen supply can be performed according to the ****** system indicated by claim 
1, ****(ing) the fuel tank which becomes quite heavy to a hydrogen fueled car since it 
fills up with the hydrogen storing metal alloy, time amount of hydrogen supply can be 
shortened performing hydrogen supply into a fuel tank enough. 

[0010] warming for making hydrogen, i.e., hydrogen gas, emit from a hydrogen storing 
metal alloy by considering as a configuration which was indicated to claim 2 — since 
supply of liquid is stopped in the case of hydrogen supply, it becomes what is desirable 
when supplying for a short time sufficient and about hydrogen in a fuel tank. 
[001 1] considering as a configuration which was indicated to claim 3 — warming — 
since liquid itself is discharged, hydrogen supply can be performed in enough and a 
short time, moreover, after hydrogen supply termination — the coolant — discharging 
— subsequent warming — the time amount to the hydrogen desorption from the 
hydrogen storing metal alloy using warming with liquid can be brought forward. It will 
become desirable when shortening time amount until it runs again after hydrogen 
supply from hydrogen supply as a whole by this. 

[0012] It will become desirable from a viewpoint on the explosion protection in the 
case of hydrogen supply by considering as a configuration which was indicated to 
claim 4, claim 5, claim 6, or claim 7. 

[0013] While fully being able to carry out occlusion of the hydrogen to a hydrogen 
storing metal alloy by considering as a configuration which was indicated to claim 8, 
the occlusion in a short time can be made to perform. 

[0014] By considering as a configuration which was indicated to claim 9, a hydrogen 
fueled car suitable as an object for ****** systems indicated by claim 1 is offered. 
[0015] By considering as a configuration which was indicated to claim 10, a hydrogen 
supply station suitable as an object for ****** systems indicated by claim 1 is offered. 
[0016] Since it is not necessary to perform a direct exchange of the hydrogen 
between a hydrogen fueled car and a hydrogen supply station by making the fuel tank 
itself into an exchange type according to the ****** system indicated by claim 1 1, it 
will become very desirable on explosion protection. 

[001 7] By considering as a configuration which was indicated to claim 1 2, it can let the 
headroom or lower part space used as the portion wide opened widely around in the 
automobile pass, and fuel tanks can be exchanged easily. Moreover, since it fills up 
with the hydrogen storing metal alloy and the fuel tank used as remarkable weight is 
exchanged using a lifter, it will become desirable also in also after that exchange 
decreases [ effort ]. 

[0018] Since the hydrogen fueled car itself is moved to the location for exchange and 
exchange of the fuel tank which used the lifter by considering as a configuration which 
was indicated to claim 13 is performed using a conveyance conveyor, the time and 
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effort which drives a hydrogen fueled car and is moved to a passing point place is not 
only omitted, but it will become desirable when preventing the collision in the passing 
point place by the operational error. 

[0019] By considering as a configuration which was indicated to claim 14 or claim 15, 
it can let the headroom or lower part space used as the portion wide opened widely 
around in the automobile pass, and fuel tanks can be exchanged easily. 
[0020] By considering as a configuration which was indicated to claim 16, a hydrogen 
fueled car is exactly stopped in the passing point place in a lifter, and when ensuring 
exchange of a fuel tank, it will become desirable. Moreover, by considering as a 
configuration which was indicated to claim 17, when making into the optimal location 
for exchange physical relationship of the location of a fuel tank and lifter for which the 
hydrogen fueled car to the hydrogen supply station side which has a lifter should be 
location [ a hydrogen fueled car ] that is, exchanged, it will become desirable. 
[0021] By considering as a configuration which was indicated to claim 18, it will 
become desirable from a viewpoint on explosion protection. 
[0022] By considering as a configuration which was indicated to claim 19, the 
hydrogen supply station which can apply is offered to both ****** systems indicated 
by the ****** system indicated by claim 1 and claim 11. 

[0023] By considering as a configuration which was indicated to claim 20, the 
hydrogen demounted from the hydrogen fueled car as the hydrogen supply station 
itself which exchanges fuel tanks to a hydrogen fueled car is can supply hydrogen to 
the fuel tank used as reduction or empty. Moreover, by considering as a configuration 
which was indicated to claim 21, when keeping a fuel tank [ finishing / hydrogen 
restoration ] safely, it will become desirable. 
[0024] 

[Example] It explains based on the drawing which attached the example of this 
invention below. In drawing 1 , the hydrogen fueled engine 1 to which a hydrogen 
fueled car A operates considering hydrogen as a fuel to the body anterior part is 
****(ed), and the radiator 2 is arranged ahead of the engine 1. Moreover, the body 
posterior part is equipped with the fuel tank 3 in the lower part location. The fuel tank 
3 has carried out occlusion of the hydrogen with the hydrogen storing metal alloy with 
which the interior was filled up. 

[0025] Drawing 2 shows the connection network when supplying hydrogen to the 
connection network of an engine 1 and a fuel tank 3, and a fuel tank 3. Hydrogen 
supply station S is equipped with each equipment the portion shown with an alternate 
long and short dash line indicated the outside surface of the body 4 in a hydrogen 
fueled car to be, and was indicated to be to the outside of this body 4 in this drawing 
2 . Of course, hydrogen supply station S has from the former the stop space which a 
hydrogen fueled car A stops like a certain gas station for ******, and drawing 2 shows 
the condition of the midst to which a hydrogen fueled car A stops at this stop space, 
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and hydrogen is supplied. 

[0026] warming by the engine cooling water (warming liquid) by which the fuel tank 3 
where it filled up with the hydrogen storing metal alloy was warmed in drawing 2 — it 
is the thing to which hydrogen is made to emit in response to an operation, this inflow 
of cooling water is shown by sign 3a, the outflow of cooling water is shown by sign 3b, 
and hydrogen desorption opening is shown by sign 3c. In addition, although it connects 
through the heat exhanger tube (illustration abbreviation) arranged in the fuel tank 3, 
an entrance 3 and outlet 3b have a long distance so that heat transfer of the heat 
exhanger tube of this interior can be everywhere carried out efficiently to a hydrogen 
storing metal alloy. 

[0027] Outflow-of-cooling-water 1a prepared in the engine 1 is connected to 
inflow-of-cooling-water 3a of a fuel tank 3 through a path 11, the change-over valve 
12 of a temperature-sensitive type, the path 13, the pump 14, and the path 15. 
Outflow-of-cooling-water 3b of a fuel tank 3 is connected to cooling water return 
opening 1b of an engine 1 through a path 17, and the path 18 which branched from the 
path 17 is connected to said change-over valve 12. When the temperature of a path 

17, i.e., the cooling water of 18, is below predetermined temperature, a change-over 
valve 12 makes only a path 1 1 open a path 13 for free passage, and supplies the hot 
heat carrier of an engine 1 to a main fuel tank 3. Moreover, only a path 18 is made to 
open a path 13 for free passage as a path 17, i.e., the circulating water temperature of 

18, is beyond predetermined temperature. Thus, it is controlled so that the circulating 
water temperature supplied to each fuel tank 3 becomes the temperature requirement 
optimal as an object for hydrogen desorption. 

[0028] Hydrogen desorption opening 3c of a fuel tank 3 is connected to the fuel 
injection valve (illustration abbreviation) with which the engine 1 was equipped 
through the path 21. the electromagnetism by which clausilium is carried out one by 
one to this path 21 from a fuel tank 3 side with the relief valve 22 by which clausilium 
is carried out above a predetermined pressure, and an ignition switch OFF — the open 
clausilium 23 is connected. 

[0029] the supply path 15 of said cooling water — electromagnetism — the open 
clausilium 31 and the electromagnetic atmospheric-air open valve 32 (it is always 
atmospheric air and un-open for free passage) are connected, moreover — the outlet 
path 1 7 of cooling water — electromagnetism — the open clausilium 33 is connected, 
the outlet path 17 of cooling water — electromagnetism — it has the bypass path 34 
which bypasses the open clausilium 33, and the suction pump 35 is connected to this 
bypass path 34. 

[0030] The tank 36 which stores the water (what the steam in an exhaust air system 
liquefied) produced by combustion of hydrogen under the engine 1 is arranged, and the 
outlet of the piping 37 extended from this tank 36 is set to connection 37a to the body 
exterior. Moreover, the vehicle interior of a room is equipped with the warning lamp 39 
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in which the manual-type switch 38 turned on when supplying hydrogen to a fuel tank 
3 (supply), and the preparation completion of hydrogen supply are shown. 
[0031] Although three piping 41-43 is connected to said fuel tank 3, piping 41 is 
carried out to hydrogen supply, piping 42 is carried out to coolant supply, and piping 43 
is carried out to coolant discharge. And let the outlets of each piping 41-43 be the 
connections 41a-43a to the body exterior. The piping 42 and 43 the object for supply 
of the coolant and for discharge is mutually opened for free passage by the heat 
exhanger tube which consists of the quality of the material which was excellent in 
heat-conducting characteristic, and this heat exhanger tube is everywhere arranged 
in the fuel tank 3 concerned so that heat transfer may be enough carried out between 
the hydrogen storing metal alloys in a fuel tank 3. 

[0032] The ventilating fan 44 which carries out the forcible ventilation of the air 
towards said connection 41a is further formed in the hydrogen fueled car A. As a 
driving source of this ventilating fan 44, the brushless motor or the air motor is used 
from a viewpoint on explosion protection. In addition, as the drawing 1 sign Y shows, 
unitization of pumps 14 and 35 or each valves 12, 22, 23, 31-33 is carried out, and 
they are ****(ed) by the body. 

[0033] On the other hand, hydrogen supply station S is equipped with the hydrogen 
distribution system K1, the water exhaust K2, and the coolant feeder K3. The 
hydrogen distribution system K1 has the flowmeter 52 which receives supply of the 
hydrogen (hydrogen gas) from the tank 51 which stores the hydrogen gas laid 
underground underground, and a tank 51, and the ****** hose 53 is connected to the 
flowmeter 52. This ****** hose 53 is connected to said piping 41 (connection 41a) 
free [ attachment and detachment ]. 

[0034] The water exhaust K2 has a tank 55, the piping 56 extended from a tank 55, 
and the suction pump 57 connected to piping 56, and piping 56 is connected to said 
piping 37 (connection 37a) free [ attachment and detachment ]. 
[0035] As for the coolant feeder K3, the undiluted solution of an engine coolant 
(coolant liquid) is used as the coolant. Although it has coolant generation equipment 
for this coolant feeder K3 to make the coolant even low temperature enough, this 
coolant generation equipment is represented and shown by drawing 2 by the tank 61 
for storing the generated coolant. The coolant charging line 62 is connected to this 
tank 61, and the feed pump 63 and the electromagnetic atmospheric-air open valve 64 
are connected to it at the charging line 62. A charging line 62 is connected to said 
piping 42 (connection 42a) free [ attachment and detachment ]. 

[0036] The coolant feeder K3 has the electromagnetic three-way-type change-over 
valve 65, and piping 66-67 is connected to this change-over valve 65. These piping 
66-67 constitutes the discharge path of the coolant, and piping 66 is connected to 
said piping 43 (connection 43a) free [ attachment and detachment ]. Moreover, piping 
67 and 68 turns into a branch pipe of piping 66, it connects with a tank 61, 
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respectively, and the suction pump 69 is connected to one branch line 68. 
[0037] The ventilating fan 71 for carrying out the forcible ventilation of the air to the 
connections 41a-43a (connection 41a used as especially hydrogen supply) of piping 
41-43 is further formed in hydrogen supply station S. As a driving source of this 
ventilating fan 71, a viewpoint to the brushless motor or air motor on explosion 
protection is used, and it is ********. 

[0038] Next, the above method operations of a configuration, i.e., when hydrogen is 
supplied to a fuel tank 3, are explained. First, where the ignition switch was set to OFF 
and clausilium of the solenoid valve 23 is carried out, ON actuation of the switch 38 is 
carried out. thereby — each — electromagnetism — while the open clausiliums 31 
and 33 are closed, the atmospheric-air open valve 32 makes a path 1 5 an 
atmospheric-air disconnection condition, then, after the time amount from which 
predetermined time 31-33, i.e., each valves, switches to the above-mentioned 
condition passes, a pump 35 operates — having — hot warming in a fuel tank 3 — 
liquid is discharged to an engine 1 side, warming in the fuel tank 3 after predetermined 
time operation of this pump 35 was carried out that is, — a lamp 39 is turned on while 
operation of a pump 35 is suspended, after the time amount taken to discharge all 
liquid passes. 

[0039] After checking lighting of the above-mentioned lamp 39, a corresponding hose 
and corresponding piping 53, 56, 62, and 66 are connected to drawing 2 to each 
connections 37a, 41a-43a so that it may be shown. Moreover, operation of each 
ventilating fans 44 and 71 is made to start at this time (the start up of ventilating fans 
44 and 71 detects connection with piping connection 41a of a hose 53, and can 
perform it automatically). 

[0040] In the above-mentioned connection condition, the water currently stored by 
the tank 36 of a hydrogen fueled car A is discharged by operating a pump 57 in the 
water exhaust K1 to a tank 55. Moreover, in the hydrogen distribution system K1, 
hydrogen (hydrogen gas) is supplied in a fuel tank 3 through a hose 53 and piping 41 by 
operating the pump in a flowmeter 52. 

[0041] In the coolant feeder K3, the coolant after the coolant in a tank 61 is supplied 
to a fuel tank 3 (inner hydrogen storing metal alloy) through piping 62 and 42 and cools 
a fuel tank 3 is returned to a tank 61 through piping 66 and 67 by operating a pump 63. 
Since the circulation path of such coolant is constituted, the atmospheric-air open 
valve 64 is made into the condition of having been intercepted with atmospheric air (a 
tank 61 and piping 42 are made into a free passage condition), the three-way-type 
change-over valve 65 is made into the condition of having opened piping 66 and 67 for 
free passage, and a pump 69 is made into the condition that shutdown was carried out. 
[0042] Although the hydrogen supply from the hydrogen distribution system K1 is 
suspended of course after hydrogen supply into a fuel tank 3 is completed, in the 
coolant feeder K3, actuation which makes the coolant discharge from the inside of a 
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fuel tank 3 is performed. That is, operation of the pump 63 for supply is suspended, 
the atmospheric-air open valve 64 is switched to an atmospheric-air disconnection 
condition, and the three-way-type change-over valve 65 makes piping 66 and 68 open 
for free passage. In this condition, a suction pump 69 is operated and the coolant in a 
fuel tank 3 is discharged altogether to a tank 61. 

[0043] carrying out OFF actuation of the switch 38, after the above activity is ended 
— electromagnetism — while the open clausiliums 31 and 33 are opened, the 
atmospheric-air open valve 32 is switched to atmospheric air by the condition of not 
being open for free passage. 

[0044] Drawing 3 shows other examples of this invention, and is made to perform 
hydrogen supply to a hydrogen fueled car A by exchange of a fuel tank 3. That is, the 
fuel tank 3 ****(ed) by the hydrogen fueled car A is removed, and it is made to **** 
the fuel tank (for occlusion of the hydrogen to have been enough carried out to the 
hydrogen storing metal alloy) 3 which hydrogen was instead full of. 
[0045] For this reason, the hydrogen fueled car A is ****(ing) the fuel tank 3 as 
attachment and detachment at a slide ceremony being free on the vehicle room floor 
line 5, and the condition which shows as the drawing 3 continuous line is normal tower 
****** of a fuel tank 3, and it is made into the condition that the condition which 
shows with the drawing 3 alternate long and short dash line was moved to the 
exchange location of a fuel tank 3. base — in the exchange location, the opening 6 is 
formed in the floor line 5 of Automobile A so that a fuel tank 3 can be taken out from 
a lower part. And in order to show the location of the fuel tank 3 in normal tower 
****** in a hydrogen fueled car A, the index 8 which comes to combine N pole and 
the south pole of a permanent magnet by predetermined relation is formed. 
[0046] While it has electromagnetic magnet 7a in that PISHITON rod point in order 
that this cylinder equipment 7 to which migration of the fuel tank 3 mentioned above 
for exchange is performed by the cylinder equipment 7 ****(ed) by the hydrogen 
fueled car A may move to the location of a opening 6 in a fuel tank 3 (it pulls out) for 
example, the plate which consists of magnetic material is being fixed to the field which 
attends magnet 7a of a fuel tank 3. It is carried out by press of the fuel tank 3 by 
cylinder equipment 7 in order to make the fuel tank 3 in an exchange location into 
normal tower ******. 

[0047] On the other hand, hydrogen supply station S has the endless-type 
conveyance conveyor 76 arranged so that it might stand in a row on the transit road 
surface 75 of a hydrogen fueled car A. This conveyance conveyor 76 consists of a left 
Uichi pair of the left conveyance conveyor by which the left wheel of a hydrogen 
fueled car A is laid, and the right conveyance conveyor by which a right wheel is laid. 
Moreover, the location detection sensor 77 for checking the location of said index 8 is 
formed in the predetermined location of a near [ the conveyance conveyor 76 ]. 
[0048] Between the conveyance conveyors 76 of said left Uichi pair, the lifter 78 is 
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arranged as rise and fall being free. Said lifter 78 makes hydraulic cylinder equipment 
79 a driving source, and a rise-and-fall drive is carried out. The conveyor 80 for 
supply and the conveyor 81 for discharge are connected to the lifter 78 in a downward 
location. 

[0049] In the above configurations, a hydrogen fueled car A is moved onto the 
conveyance conveyor 76 on the occasion of fuel tank exchange from the transit road 
surface 75 on the right-hand side of drawing 3 . Then, the conveyance conveyor 76 
drives so that an index 8 may serve as a location detected by the sensor 77. When an 
index 8 serves as a location detected by the sensor 78, the conveyance conveyor 76 
is suspended. Then, a lifter 78 goes up, and a lifter 78 is the same height location as a 
floor line 5, and it is faced and located in a opening 6. 

[0050] The fuel tank 3 in the drawing 3 continuous line location in normal tower 
****** is pulled out by even the location of a opening 6 with cylinder equipment 7, and 
this pulled-out fuel tank 3 is transferred on a lifter 78. The lifter 78 by which the fuel 
tank 3 was transferred descends, and is made into a connection condition to each 
conveyors 80 and 81. In this condition, the fuel tank 3 conveyed by conveyor 80 for 
supply pushes away the fuel tank 3 on a lifter 78, and is transferred on the lifter 78 
concerned. As for the fuel tank 3 conveyed by conveyor 80 for supply, it fully fills up 
with hydrogen. Moreover, the fuel tank 3 ****(ed) by the hydrogen fueled car A till the 
now by which it was pushed away from the lifter 78 is extruded by the conveyor 81 for 
discharge. 

[0051] The fuel tank [ finishing / hydrogen restoration ] 3 newly transferred on the 
lifter 78 is lifted by the lifter 78, and is located in a opening 6. In this condition, cylinder 
equipment 7 pushes the fuel tank 3 on a lifter 78, and the fuel tank 3 concerned is 
moved to the **** location of normal to a hydrogen fueled car A. 
[0052] The fuel tank 3 where the hydrogen extruded to the conveyor 81 for discharge 
became reduction or empty is used as a fuel tank [ finishing / hydrogen restoration ] 
which hydrogen is supplied in a predetermined location and then is conveyed by 
supply conveyance conveyor 80. Hydrogen supply into this fuel tank 3 can be 
performed in hydrogen supply station S using the hydrogen supply hose 53 shown by 
drawing 2 . The hydrogen fueled car A after fuel tank exchange is moved by the 
conveyance conveyor 76 to the transit road surface 75 on the left-hand side of 
drawing 3 . 

[0053] When considering as a fuel tank exchange type, a fuel tank 3 can be ****(ed) 
to the trunk room 9 of a hydrogen fueled car A. In this case, where a trunk lid 10 is 
opened wide, it is exchanged from the upper part in a fuel tank 3. For this reason, the 
lifter 82 which has grasping arm 82a of the pair by which a closing motion drive is 
carried out is formed, and the pendant of this lifter 82 is carried out through the 
rolling-up drum 84 from the drive wire 83 which lengthened horizontally and was 
arranged. The drive wire 83 is wound around a drum 85, and a both-way drive is 
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carried out by the motor which omits illustration, in addition, although it is good 
considering the location where the index 8 was detected by the sensor 77 as well as 
the case where the conveyance conveyor 76 is used, as an exchange location, a lifter 
82 moves, for example so that it may attach a sensor 77 in a lifter 82 and may become 
the location of a trunk room 9 which detects an index 8 by the sensor 77 about an 
index 8, while attaching in a location suitably (drive control of the drive wire 83 carries 
out) — it is good even if like 

[0054] On the occasion of fuel tank exchange, a fuel tank 3 is first demounted from a 
hydrogen fueled car A by the lifter 81 (raised upwards), and this demounted fuel tank 3 
is transported to a predetermined recovery station by it. Then, a lifter 81 moves to the 
supply station which accumulated the fuel tank [ finishing / hydrogen restoration ] 3, 
grasps the fuel tank [ finishing / hydrogen restoration ] 3, transports it above the 
trunk room 9, after this, drops a fuel tank 3 and is transferred to a hydrogen fueled car 
A. 

[0055] Hydrogen supply station S has the wrap roof 89 for the upper part of a fuel 
tank passing point place. This roof 89 has the atmospheric-air clear aperture 86 wide 
opened by atmospheric air, and the inferior surface of tongue of a roof 89 inclines so 
that it may become high gradually, as it goes to the atmospheric-air clear aperture 86. 
And the ventilating fan 87 with which explosion-proof processing was made is formed 
in the convention clear aperture 86. Moreover, invasion of storm sewage is prevented 
and this covering member 87 is being fixed to the roof 89 through stay etc. by the 
covering member 88 set up so that the atmospheric-air clear aperture 86 might 
become high gradually as it goes to a periphery. Thereby, since the hydrogen which 
should have leaked and came out on the occasion of fuel tank exchange is very light, it 
arrives at the inferior surface of tongue of a roof 85 immediately, it goes up along the 
inferior surface of tongue of a roof 89 after this, and, finally is wide opened from the 
atmospheric-air clear aperture 86 to atmospheric air. 

[0056] Drawing 4 shows the desirable example of a configuration of the hose 53 for 
hydrogen supply in the example shown in drawing 2 . That is, it is made to have 
connected to connection 41a of the piping 41 extended from a fuel tank 3 in inner 
hose 53A considering a hose 53 as inside-and-outside duplex structure of inner hose 
53A and outside hose 53B. Moreover, while connecting a suction pump 91 to outside 
hose 53B (path between inner hose 53A and outside hose 53B), it has been made to 
carry out the opening of the tip to atmospheric air as the shape of a trumpet which 
encloses the perimeter of a tip of inner hose 53A. Thereby, in case hydrogen is 
supplied to a fuel tank 3, by operating a pump 91, the air near connection 41a is 
attracted and the hydrogen (hydrogen gas) which should have leaked and came out of 
concerned connection 41a is wide opened by safety to atmospheric air. 
[0057] In addition, a ventilating hole 92 is formed in the vehicle room upper part, and 
you may make it open the hydrogen which should have leaked to the vehicle room and 
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came out to it from the ventilating hole 92 concerned to atmospheric air as an 
explosion proof of a hydrogen fueled car A, you to be Sumiya, as shown in drawing 1 . 
This ventilating hole 92 is always closed, and it can also be constituted so that it may 
open only in the case of hydrogen supply (for example, a switch 38 and linkage). 
Moreover, in order to miss a hydrogen fueled car A, especially static electricity of a 
fuel tank 3, it is desirable to form an earth wire 93, as shown in drawing 1 . In this case, 
as shown in drawing 2 , connection 93a can be formed in an earth wire 93, and it can 
also connect with the earth wire 94 which has sufficient ground function prepared in 
hydrogen supply station S in the case of ******. 

[0058] Although the example was explained above, this invention includes not only this 
but the case where it is as follows, for example. 

(1) It can attach to a hydrogen supply station as shows a fuel tank switching system 
as shown in drawing 3 to drawing 2 . In this case, hydrogen can also be supplied from 
the hydrogen supply hose 53 shown in drawing 2 to the fuel tank 3 demounted from 
the hydrogen fueled car A. 

(2) You may make it keep the fuel tank [ finishing / hydrogen restoration ] 3 carried 
out to the next exchange, cooling using the coolant feeder K3 as shown in drawing 2 . 
That is, the fuel tank storage case 95 is installed in the location in which hydrogen 
supply is possible from the hydrogen supply hose 53, and you may make it connect the 
circulation path 97 of the coolant in which the pump 96 was connected, to this storage 
case 95. 

(3) warming shown in drawing 2 — you may make it form the pump 35 for liquid 
discharge in the hydrogen supply station S side in this case, warming discharged from 
the fuel tank 3 — although you may make it return liquid to an engine 1 side from a 
pump 35 — warming — after storing in the tank which once prepared liquid in the 
hydrogen supply station S side and completing hydrogen supply — warming in the 
above-mentioned tank — you may make it return liquid to a hydrogen fueled car A 

(4) The reservoir tank 51 which stores a lot of hydrogen installed in hydrogen supply 
station S may perform a reservoir with a method called the hydrogen absorption which 
used the hydrogen storing metal alloy. . In this case, the tank which stores the 
hydrogen gas of small capacity is connected to the tank 51 of the above-mentioned 
large mold with which the hydrogen storing metal alloy was filled up, and hydrogen 
supply to a hydrogen fueled car A can be performed from the tank made into small 
capacity. 

(5) Although the hydrogen supply system shown in drawing 2 has shown the case 
where it considers as the so-called ground installation type, it may be a ceiling 
pendant type which carried out the pendant of the hydrogen supply hose from the 
height of hydrogen supply station S. 
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[Brief Description of the Drawings] 

[Drawing l] the part which shows an example of the hydrogen fueled car with which 
this invention was applied - a cross-section simple side elevation. 

[Drawing 2] The whole schematic diagram showing the example for supplying hydrogen, 
****(ing) a fuel tank to a hydrogen fueled car. 

[Drawing 3] The whole side elevation showing the example for supplying hydrogen by 
exchange of a fuel tank. 

[Drawing 4] The cross section in which using for the ****** system shown in drawing 2 , 

and showing the structure of a suitable ****** hose. 

[Description of Notations] 

1- Engine 

3 3 : Fuel Tank 

3a" warming - a liquid entrance 
3b* warming - a liquid outlet 
5 : Floor line 

6" Opening (for fuel tank exchange) 

7- Cylinder equipment (for fuel tank exchange) 

8* Index (fuel tank location correspondence) 

9- Trunk room 

10 : Trunk lid 

15- warming - a liquid supply path 

17* warming - a liquid discharge path 

31" electromagnetism - open clausilium (latching valve) 

34* Bypass path 

35* Pump (warming for liquid discharge) 

41". Hydrogen charging line 

42^ Coolant charging line 

43* Coolant outlet piping 

44* Ventilating fan 

51* Hydrogen reservoir tank 

52 * Flowmeter (hydrogen feed-pump built-in) 

53 ' Hydrogen supply hose 

53A* Inner hose 

53B" Outside hose 

61* Coolant reservoir tank (coolant generation equipment) 

63" Pump (for coolant supply) 

69: Pump (for coolant discharge) 

71: Ventilating fan 

76: Conveyance conveyor 
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77" Sensor (for fuel tank location detection) 
78: Lifter 

80^ Supply conveyor (for filled up fuel tank conveyance) 

81: Discharge conveyor (for empty fuel tank conveyance) 

82: Lifter 

83: Drive wire 

91: Pump (for air suction) 

93: Earth wire 

95: Fuel tank storage case 

A: Hydrogen fueled car 

S: Hydrogen supply station 

Kl: Hydrogen distribution system 

K3: Coolant feeder 
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*OFF»fPf SCfctCtD* BfiKMffl#3 1, 3 3tf 

hjjwis *$tBHStff 3 2 ^M^ajim^c 
[0044] 0 3t4, ^m<om<omMm^ir^<o 

£&fc<fc 0*7*3 4: 3 fcLfc&OT&So -T&fc)*., 7j< 
3Ri«l*Afc«**nTl'»fc«»^>^3*flXt)51-L 
T, fWC7K5g#7tS§£*ifc 

^©Sc^-a-fc) 3 3 fcLfcfc© 

[0 0 4 5] C(OfcH>. 7j<«i»j*A(4, K^J*®5± 

*3 0 , 0 3 *m-&&rwmiwKm $>?3 tommrnvta. 

STfe 0 , 0 3 -jS8MftT^-rttJI8^«S^ >^ 3 
SiffiBte£MiSnfctt!Bi:Sft*o ^S«i*A(D)*ffi5 
(C(4, ^glfitBtCfc^T, «S*>*3*T3Mp6819 
(±3-rc^^T^§45fC|gP6*^fi)t^nT^§c *L 



(6) ^IfflJp 7- 1 0 8 9 0 9 

10 

»iSM«Tffl*^*3ti: T ft S fS« 8 6 nT V « o 

[0 0 4 6] £&©7c&©±$Lfc^#:^3©i|£Wj 
(4, 7KH 3M* A lcmm.2 ftfc -> V y^gl 7 K 4; Off 
ft^ni., CO, ->U>^S7(4, *»*V*3«M 

□ 6©ffi«ST«n6-rs (?i*wr) fc«>, mar*© 
t;-> h yn -y K^4«ai5»c«asoaE 7 a ^w-rs- 

7?, tim*>i> 3 0I757 afCBSaOffitca, 
10 ftStgtftfHJgSttTl^So 3SSSfiSfc^5^^>^ 
3 *]EJSt5*ti«K:-r 3 tea, > U >2"gB 7 fc J: 38* 

[0 0 4 7] -75, te*JRX*:/KStt, ?k£if(|$A 

ft§o mm^>"<7 7 6©#3fiom^{4«^t4, 

tulEltS 8 OffiB«rttB^ 3 7c i6<D{iB^tiJ-fe ^7 7 
20 tftStt£>*lTV">£ 0 

[0 0 4 8] MfB;fc&-*f<DB2£=I>^7 7 6©Hfc: 
(4, 'J7^ 7 StfSBS&fcLTEpSSftTVS,, MIB 
U 7 * 7 8 a, riJ±i£-> U >^B 7 9 ZmWiMt LT 

m&mmztiSo -fmiLmiz$b%v7$ 7 8(c^lt, 

[0 0 4 9] Jl^±OJ:3*«fi8fC*V^T, 
micmhTlt, 7j<^gl&*A(4, 0 3 ^ffliJtD^f SSffi 7 
5 M3M3>^T7 6±tc^l!j^tl^ 0 Cc7)f£, 
30 g8M>-tf7 7 Tm&ZftZtiLWbteZZolC. 

3^7 7 6A«»*n« 0 fi«8^-fe>">t7 8Tl$tfJ 

S 5 fcig-SES(tt«-e*>OlMP 6 tettA,Tffi«S*lSo 
[0 0 5 0] IE^«mfiCfitC^«03ili©fiEBtC&5j^ 
1/5 3 h\ is V y$'&W 7 IC J; c> TRAP 6 (DfitBfc 

7$7 8±(c^«c^tis. 0 mmzz/t 3t>mm.-£nrcv 

72 7 8(4TP$LT, ^&r3>^T8 0i:8 1 ilfC^LT 
40 SEMttSt^nSo CO«»T, Mffl3V<78 Otc 
«tO»aS?nS«»^>^3*^ iJ7*7 8±KiJ«* 
^>^3*#LOtJT, SI'J7^ 7 8±{C^«^n 
So «*6ffl=i>^7 , 8 0-paKS*tlSj|«R^>^3a, 

[00 5 1] 7 8±fc*6fc»C»**nfc*JR7t 

«^«^Vi'3a> 7 8tc4:t)^^±tfe. 

nr, BBP6K:(ftBsn*o c©«»t» ->'J>^i 

so 8±<D«S^V^3%J¥ LT, ^M^^ 



(7) 
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y >? 3 avk* g mm a ic *t LriEm^mmiiLm^ t &m 
[0052] mmm^y^Ts i ^m^tazftfom-tf 

*K»* >^ 3-\07K^«*&^, 0 2 TtBL 

n 7 6 fc £ o Ts 0 3 feffliJcQ^tTSSffi 7 5JT*g 10 

[0 0 5 3] ^^V^^S^-T^il^ 
3*\ **H«AOK5V^;I/-A9'sJlttSi:J: 
A^-P#*o COi#, h7Vf 'J7K1 OtfHAkStlfe 

7^82 W e>ftT, C CD U 7 ? 8 2 *\ 7j<^[qJtC 
fftf LTE»«n/-cW«l7-l'-V8 3*^6, S«{*3 KvA 

as 5j-c#iHi2nT, H^wr^-^KioaawKi 20 

LTtxfeVAV mtfJ8K8*l*7>*;l/-A9<Djl:i[ 
ffiHKBtfttt*— t>t7 7*'J7*8 2 tc^tttt 

[o 0 5 4] mm*y*&mcmisT. U7?8na 

3^P/t^cD[111KX7"-^3 >ST*^Sn«„ COti, 
'J7^8 1(i, *J|Sfc*W*©«m*>*3*IM*Lfc 

[0 0 5 5] *&zkStSX*VKS«, «5***>*£8I«Bt 
©±7j5:l9Hi8 9^t5 0 COM*g8 9«\ AM 

3f*:*a#£nTi^3. fit, *£Mi»P8 6*c«, B6 

aaratfasnfcssstas 7 7bwte.nT^>s 0 sfc. 

*MP8 6a> fltttc fafr 5 fcoft Tift* tcSKfc 
* <fc -5 fcISJt £ n ft * 7 s-35tt 8 8 tc J: o T M7j«D« A 

fi, Xf- H^LTMt@8 9&CE5tSnT^3 0 C4l 

46T@V^fci6M*g8 5£DTffi(ciPffilciiJjlL, COftM 
*S8 9 0TffifcjttoT±^bT, S*SWfc:*SCMIttP 8 



12 

[0 0 5 6] 04«, HZtCaVTfllKfc^T, 

fc>%*-X 5 3 £\ ft*-X 5 3 A £H*-X 5 3 Bt 

*^W5ffif4 KDSfflteM 1 atcJ*LTStt-r*J: 
atcLTfeS. Sfc, ^*-X5 3B (W-X5 3A 
tft*-X 5 3 B fcOHOfflK) {cg&§|#>7°9 1 
Mt3£«tc. *©$fc48*, W-X5 3AO»l 
fcffiHtf? -y 7^tth LT^Sl'MJHPS-es <fc 3 LT& 

i> 0 ctucto. mm?y? 3»c7k**«*M-*iB, # 

[0 0 5 7] fc*5, 7j<*i»)*A(Dl»«W*i:LT. 0 

«^t§ctf!?f§ (mtfx-r-^s 8 tiiRD c 

$ft, **g»*A«FK«Sir>*3 0»«ft*5S^'r 
ft*6fc, 0 1 (c^-TJ;^tc7'-X^9 3%i&ttS€>jbW 
0 2tc^-TJ;3fc. T-X$g9 3(C 
SEMffi9 3 a^jTMLT, *&*JR<DIS. *&**X*>K 

[0 0 5 8] ^^SSflJKO^TSttBLfctf, *«HB»i 

c n ic m 6 -r\ * tf & cd «t 3 a « ^ t ^ c? t, © t* & 
7j<«i»*A*>p»gx^$nfcM^>'^ 3fc^t 

LT, 0 2 fC^-T*jR««&*-X 5 3 3^6*iR*«l&-r 
5ili:tTtl.„ 

^ 12 (C^-T £ a ft^iSMSlK 3 ^r^ijffl LTft 
^-X9 5^1IU C(!DSI^-X9 5tC7^LT, # 

>^9 6^»a*nfc?$»ffl[o(f3siMSJS9 7*S5«-r* 

(3) 0 2 tC^-TftlSffifiPafflO^V^ 3 5 ^l&7j<|X ^ 

> 1 ffliJ^M-T «fc 5 (c LTtiv^, *rafflME*-.B*&** 

x ^ > k s micmv ft ^ > z fcjtfg lt, zkjR««e*^» 

(4) 3i&7j<iix^ > f s icmmztL%±m<D7mzm @-r 



(8) 
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[0 2] «»^V^*7jcSRS»$fc:*S*bfc**7j<3R* 
[033 j|gm*>*©£»K£9**5*0»&*Sfc*&<Z> 

1 : x>i/> 

3 3:£*«*>^ 

3 a : inrSj&AP 20 

3 b : tuummn 



MP (««*>*X»ffl) 



1 0 : U y K 

1 5 : 2jQSf£«*SiiSg 

1 7 : fln£tt$tbiBtt 

3 1 : fmn^ GMffiQ 



[01] 



X 



14 

7^7^XilSS 

7j<««i^KB 

mast c**««# v^rtiw 



3 4 

3 5 

4 1 
4 2 
4 3 

4 4 

5 1 
5 2 
5 3 
5 3 A 

5 3 B : 

6 l :MWf^y^ (^iPffi£fi£3£B) 

6 9 : C<%&mtthm) 

7 1 : 

7 6 : ftSiMn^T 

7 7 : -tr>+>- C«m*>*fi««ttiflJ) 
78:'J7^ 

8 0 : {Jt^nV^T (^*j«*«SS^>i'*3Sffl) 

8 i :mm^>^T (&<Dmnzy>7m&m) 

8 2 :V7$ 

8 3 : mWiV^^T 

9 1 : <H>7" G8«»?lffl) 
9 3 : 7-Xi 

9 5 : ®m$y*um>r-* 

A : tK^^Wj^ 
S : $&7}<fRX*>F 

K 1 : immt^^L, 
k 3 : Kwrnommm 



[04] 



53 
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/ / / / / 7 7 7 / / y 7 >" Q-^g, 538 
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